41

411

(Man)
(Machine)
(Material)
(Method)

(Cause and Effect Diagram)
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1 (Time)
(Oven)
2 (Temp)
3 (Epoxy Mix Ratio)

(Weight Type)

=~
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4.1

Alignment

25



4.2
4.2
L Alignment JIT Alignment
Tool
2. Profile ~ Oven  Heat Profile
Flexure
Profile
3.
4. Fixture Alignment Alignment

26

JIT Tool Qualified JIT
Tool
Slider
Fixture Qualified Fixture



4.3
4.3
1 Slider
2. Flexure
Flexure

21
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44
44

CDA
(Cleaned Dry Air)

413

(Electrical Test)
(Electrical Tester)
4131 OVW_AVG (Overwrite Average)

(Low Frequency)
(High Frequency Amplitude)
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4.1.3.2 OTC_AVG (Off - Track Capability Average)

(Center of
Reader) (Track) (Error Rate)

4.1.3.3 OTC_EFL (Off - Track Capability Error Floor)

(Error Floor)

4.2

42.1

Slider  Flexure

Slider

Flexure
(Oven)
(Electrical Tester)
(ReadAlVrite Head)
Slider Wafer
Qualification Slider

4.2.2

2 3 (Factorials
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with two and three levels of Factors)
(Factorials with random effect models)

2 (Test of Flypotheses on the Mean and Variance)

4221

2 3
(Max) (Min)
(Moderate)
(Initial ~ Experiment)

2 3 (Factorials with two and three levels of factors)

4222

(Main  Effect)

(Interaction Effect)



(Factorial with Fix Effect Models)

(Factorial with Random Effect Models)
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42231

(Treatment)

(Treatment)

3
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4.3
431

4311
2

1

1
4312

2

43.13 [

225
300

2

5

1

1
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3

18

4314

4.5

10
1

12

13"
14
15
16
17
18
19
20
21

22
23
24

43.15
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4.3.2

4321 A
4
Ryl 4.1, 5:1
4322 B 4

225, 250, 275 300

4323 C

12114116 118
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4.6 '
Data Table (Shear)
Mix Ratio CUT:T':)me D w6 s D %6 » D w6 v 0 u™
2 2
31 }
5:1 ;}
4324

Factorial
Design

OVW_AVG (Overwrite Average)
OTC_AVG (Off - Track Capability Average)
OTC_EFL (Off - Track Capability Error Floor)

11K512410



4.1

Mix Rati Temp
Cure%’lme
2.
3:1 }
4:1 }
51 }
3
Mix Ratio Temp
Cure%ﬁme

36

OVW_AVG

Data Table (OVW_AVG)

Q 225 Q 250 Q 275 300
14 16 18 14 16 18 14 16 18 14 16 18

Q 225
14 1

OTC_AVG

Data Table (OTC_AVG)

Q 250 B 275 300
18 14 16 18 14 16 18 14 16 18



Mix Ratio

4.9

ime

225 Q
14 16 18

OTC_EFL

Data Table (OTC_EFL)

250 ]2
14 16 18 14

275

16

3

300

18 ]2 14 1



4.10

Test for Confirmation

Current Condition  Purpose Condition
Mix-Ratio 4 . 1

Temp 250

Time 16

4.4

441

JMP SAS

MiniTab

38
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4.4.2
2 3
F-Ratio F-
Ratio F F
F-Ratio F
F-Ratio F
P Value
P Value a P Value
a 0.05
443
4431
(Model Adequacy Checking)
3
443.1.1
(Normality Test) Residual Normal Probability
Paper
4.43.1.2
(Independent Test) Residual Residual

Residual



(Variance stability Test)

4432

44313

Residual

40



4.11

Sum of Square

A SSa
B SSh
C SSc
AB SSah
AC SSac
BC SShe
ABC SSabc
Error SSerror
Total SStotal
SStotal = | | | | Yzljki - y2
aben
Ssa Iy 2,
ben aben
SSh |12 - yL,
acn aben
SSc | 121- yL
abn aben
SSab [1 Y2, - Y2.

en aben

Degrees of ~ Mean Square
Freedom
&l SSa/df
bl SShidf
¢l SSc/df
(a-D(b-1) SSablaf
(a-D(c-I) SSac/df
(b-D(c-I) SShe/df
(a-1)(b-1)(c-1) SSahc/df
abc(n-l) SSerror/af
aben-1
- SSa - SSh

41

Fo

MSa/MSe
MSh/MSe
MSc/MSe
MSab/MSe
MSac/MSe
MShc/MSe
MSabc/MSe



4

SSa XX Y2k - Y2.. - SSa - SSc
bn aben

SShc XX Y21 - Y2.. - SSb - SSc
an aben

SSalc XXXY2 - Y2.. - SSa- SSh- SSc- Ssab-
an aben

SShe - SSac

SSerror SStotal - SS subtotal

4.4.3.2
F-Ratio
Approximate F-Test F-ratio
Degree of Freedom

4.12 F Degree of Freedom

Approximate F Tests for Random Effect Model

AT msa + msabc Fab = WISAB Fabc= MSabc
msab + msac ' ABC MSe
FB = msb + msabc L — " AC
MSab + MSbc ' ABC
e = ' c + msabc LR =P ' BC
msac + ' BC ' ABC

Degree of Freedom

Pa = (" A+ ' abc)2? AT (MSab + msac)2
MS~”/3 + MS%bc/27 MS”ab/9 + MS”AC/9

Pb = (MSb + MSabc)2 ab= (MSab + MSbc)2
MSV s + MSzABC/27 MS2ab/9 + MS2bc/9

=0~ ('"c+ ' abc)2 Q= (" AC+ ' bc)2

MSzc/3 + MSjabc/27 " 2ACN + 9



Approximate F-Test
F Critical

444
4441
H,
HO
H,
F critical
Fl2:V1V1 <
Fla/2: X1 ,n-1

F critical

Fa2; XL. yl

F-Ratio
F
(Degree of Freedom)
0.05
(2 )
ax =y
X =y
(0 = <XV
X > cry
F-Test
2
HO
< a2 n-1. -

43



P-Value
P-Value a P-Value a
2 P-Value
a 2
a 0.05
4442
X Y 2
|iX v <3\
HO : MW= L
H, M= My
HO Mk = w
H Mk > My
>< M = 'W
H Me < My
t-test
critical
t critical = X-Y/S(Unx+ lhy)12

-1a, -2 < critical < 1a; tnxs V 2



P-Value
2

0.05

d

ton: ¥ W2

P-Value
P-Value
P-Value

d
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